Unbalanced translocation, a major chromosome alteration causing loss of heterozygosity in human lung cancer.
Loss of heterozygosity (LOH) is a major genetic event causing inactivation of tumor suppressor genes in human carcinogenesis. To elucidate chromosomal mechanisms causing LOH, 201 LOHs in 10 cases of human lung cancer, which were detected by a genome-wide single nucleotide polymorphism array analysis, were investigated for responsible chromosome alterations by integrating information on breakpoints for DNA copy number changes obtained by array-comparative genome hybridization and on numerical and structural chromosomal alterations obtained by spectral karyotyping. The majority (80%) of LOHs were partial chromosome LOHs caused by structural chromosomal alterations, while the remaining (20%) were whole chromosome LOHs caused by whole chromosome deletions. Unbalanced translocation was defined as the most frequent alteration, and it accounted for 30% of all LOHs. Three other structural alterations-interstitial deletion (19%), mitotic recombination (9%) and gene conversion (6%)-also contributed to the occurrence of LOH, while terminal deletion contributed to only a small subset (1%). Since unbalanced translocation is a common chromosomal alteration in lung cancer cells, the results in the present study strongly indicate that a considerable fraction of LOHs detected in lung cancer cells are caused by unbalanced translocation.